REMARKS 

Claims 13, 17, 20, 23 and 28 have been canceled, and a new dependent claim 35 has been 
added. No new matter was added. Thus, claims 1, 2, 9, 14, 18, 19, 21, 24-27 and 29-35 are 
pending. Independent claims 1 , 2 and 9 have been amended to distinguish over the prior art of 
record. Accordingly, Applicants respectfully submit that the present application is in condition 

for allowance. 

I. Claim Rejections - 35 USC $103(a) 

A. In the non-final Office Action dated July 7, 2009, claims 1, 2, 9, 
13, 14, 20, 21, 26-28 and 32-34 are rejected under 35 USC 
§103 (a) as being obvious over JP 10-31 7086 A in view of JP 10- 
110264 A. 

(i) Claims 1, 2, 14, 21 and 32-34 directed to a Powder 

Independent claims 1 and 2 are directed to a powder. Each has been amended to include 
the limitations formally recited in claims 13, 17, 20 and 23. Thus, claims 1 and 2, as amended, 
require the iron silicide powder to have a specific surface area of at least 0. 1 5m 2 /g (see previous 
claims 13 and 20) and a content of impurities excluding gas components of no more than 
500ppm (see previous claims 17 and 23). 

Claims 17 and 23 are not included in the above referenced rejection. For this reason, 
Applicants respectfully submit that the above referenced rejection has been overcome with 
respect to independent claims 1 and 2 and should be removed. Claims 14, 21 and 32-34 are 
dependent from base claim 1 or 2. Accordingly, the dependent claims are submitted as being 
patentable over the cited references. 

Applicants respectfully request removal of the above referenced rejection with respect to 
powder claims 1, 2, 14, 21 and 32-34. 
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(if) Claims 9, 26, 27, 29-31 and 35 directed to a Method 

In the Office Action dated July 7, 2009, the following is stated with respect to 

Applicants' previously submitted arguments: 

"Applicants argue the Miyake reference does not teach synthesis in two 
stages, first to FeSi and then additionally, to FeSi2- In response to applicant's 
argument that the references fail to show certain features of applicant's invention, 
it is noted that the features upon which applicant relies (i.e. the production 
process) are not recited in the rejected claim(s). Although the claims are 
interpreted in light of the specification, limitations from the specification are not 
read into the claims." 

Applicants respectfully request reconsideration of independent method claim 9 which has 
been amended to include the above referenced limitations. More specifically, claim 9 requires a 
step of reducing iron oxide with hydrogen to prepare iron powder and then mixing the iron 
powder with Si powder. In a first heating step, the iron powder and Si powder are heated in a 
non-oxidizing atmosphere to prepare synthetic powder containing FeSi as its primary 
component. After the first heating step, additional Si powder is added to and mixed with the 
synthetic powder containing FeSi as its primary component (produced as a result of the first 
heating step) and this mixture is heated during a subsequent second heating step in a non- 
oxidizing atmosphere to ultimately obtain a fine powder containing FeSi2 as its primary 
component having a crystal structure that is substantially a ^ a phase or that has a primary phase 
that is a C, a phase. No new matter was added. For example, see claims 1 and 28 and see page 9, 
lines 5-11 and 18-26. 

Applicants respectfully submit that the cited references fail to disclose or obviate such a 
method. 

Turning to JP '086, it discloses in Paragraph No. 0002 conventional technology of 
obtaining (3-FeSi2 material by converting the crystalline form a to p\ This disclosed conventional 
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technology requires industrial (low grade) iron having a purity of 99% to be mixed with 
industrial (low grade) silicon having a purity of 98% at a prescribed ratio and melted to directly 
produce (in one step) an ingot formed of a-FeSi 2 . The ingot is pulverized to a prescribed grain 
size, and a binding agent such as polyvinyl alcohol is added. This is then pressure formed into a 
prescribed shape and sintered within a temperature range of 1 100 to 1200°C to obtain a sintered 
compact composed from a-FeSi 2 . The sintered compact is then subject to heat treatment for 20 
to 200 hours at a temperature of 700 to 840°C to convert the crystalline form a to p. 

As an alternative to the above referenced conventional technology, Paragraph No. 0005 
of .TP '086 discloses that by retaining high purity iron having a purity of 99.9% or higher and 
high purity silicon having a purity of 99.99% or higher in a state of mutually being in contact in 
an inert gas atmosphere or vacuum atmosphere or reducing gas atmosphere, and applying heat 
for one minute or longer within the temperature range of 700°C to 900°C, it is possible to obtain 
a P-FeSi 2 material without mutually melting the high purity iron and high purity silicon and 
causing the high purity iron and the high purity silicon to generate a solid-phase reaction. 

In contrast, claim 9 of the present application is directed to a manufacturing method of 
iron silicide powder including the steps of using high iron oxide raw material, reducing the iron 
oxide with hydrogen to prepare iron powder, heating the iron powder and Si powder in a non- 
oxidizing atmosphere to prepare synthetic powder containing FeSi as its primary component , and 
adding and mixing Si powder once again thereto and heating this in a non-oxidizing atmosphere 
to obtain iron silicide powder primarily composed of FeSi 2 and with a high residual ratio of Q, 
phase. 

Accordingly, claim 9 requires a method that performs forms synthesis in two stages: 
first, to FeSi; and then additionally, to FeSi2 . For example, see page 9, lines 5-11, and page 9, 
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lines 18-24, of the present application, as filed. This enables the material to be heated to a high 
temperature (a temperature in which a liquid phase will not appear) while suppressing 
exothermic reaction. Thus, the process makes it possible to easily manufacture low-oxygen iron 
silicide powder having a large specific surface area that is simply not possible with 
conventional methods . 

The method of JP '086 fails to disclose, teach or suggest a process in which synthesis is 
performed in two stages : first, to FeSi ; and then additionally, to FeSh . The secondary reference, 
JP '264, also fails to provide such a disclosure. Thus, a method of performing synthesis in two 
stages as described above would not have been obvious to one of ordinary skill in the art at the 
time of the invention based on the teachings of JP '086 in view of JP '264. Moreover, the 
method of the present invention that produces the iron silicide powder in two stages enables the 
material be heated to a high temperature (i.e. a temperature in which a liquid phase will not 
appear) while suppressing exothermic reaction. See page 9, lines 18-24, of the present 
application, as filed. Thus, it is possible according to the method of the present invention to 
readily manufacture low-oxygen iron silicide powder having a large specific surface area. This 
yields a dramatic effect and improvement in comparison to conventional methods, such as that 
disclosed by Paragraph No. 0002 of JP '086. 

Accordingly, Applicants respectfully submit that independent method claim 9 and 
dependent method claims 26, 27, 29-31 and 35 are patentable over JP '086 in view of JP '264. 
Applicants respectfully request reconsideration and removal of the rejection. 
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B. In the non-final Office Action dated July 7, 2009, claims 1 7-19, 23- 
25 and 29-31 are rejected under 35 USC §103 (a) as being obvious 
over JP 10-31 7086 A in view ofJP 10-110264 A and in further 
view of ESPI-Metals Material Overview. 

(i) Method claims 29-31 

Applicants respectfully submit that method claims 29-3 1 are patentable over JP '086 in 
view of JP '264 and in further view of the ESPI-Metals Material Overview publication for the 
same reasons discussed above with respect to independent method claim 9 being patentable over 
JP '086 in view of JP '264. Accordingly, Applicants respectfully request removal of the above 
referenced rejection from dependent method claims 29-31. 

(if) Powder claims 18, 19, 24 and 25 

As discussed above, JP '086 discloses a conventional method of combining industrial 
iron having a purity level of 99% and industrial silicon having a purity level of 98% at a 
prescribed ratio, dissolving the combined materials to prepare an ingot composed of <x-FeSi2, and 
then pulverizing this ingot into powder having a prescribed grain size. 

In contrast, claims 1 and 2 of the present application require an iron silicide powder 
wherein the content of oxygen as a gas component is 1500ppm or less (or lOOOppm or less), the 
specific surface area of the powder is 0. 1 5m 2 /g or more, and the content of impurities (excluding 
gas components) is 500ppm or less. In addition, the powder is required to have a crystal 
structure that is substantially a Q phase or that has a primary phase that is a £ a phase. 

When comparing the conventional technology of JP '086 to the present invention, there is 
clearly a difference in that whereas JP '086 requires industrial quality level powder, the present 
invention requires high purity powder in which oxygen content is low at 1500ppm or less, or 
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lOOOppm or less. Furthermore, JP '086 fails to provide any disclosure pertaining to the specific 
surface area of the powder in relation to the density of the sintered body formed of the powder. 

In the Office Action dated July 7, 2009, the above referenced deficiencies of JP '086 is 
excused merely because the secondary reference, JP '264, describes a metal silicide having an 
oxygen content of lOOOppm or less, theoretical density exceeding 99.8%, and a crystal grain size 
of 50pm or less. 

However, for the following reasons, Applicants respectfully submit that it would not be 
obvious for one of ordinary skill in the art to produce iron silicide powder having an oxygen 
content as a gas component of 1500ppm or less and a specific surface area of 0.15m 2 /g or more 
based on any combination of the teachings of JP '264 with the teachings of JP '086. 

More specifically, JP '264 uses a water atomization technique to produce powder having 
an oxygen content of lOOOppm or less. For example, see the last sentence of the Abstract and 
see Paragraph Nos. 0012, 0013 and 0019 of JP '264. 

Flowever, when using a water atomization technique, one of ordinary skill in the art is 
aware that the grain size of the obtained powder will be about 10pm. Accordingly, with powder 
having the foregoing grain size, the specific surface area clearly cannot be 0. 1 5m 2 /g or more as 
required by claims 1 and 2, as amended, of the present application. Therefore, even if one of 
ordinary skill in the art uses the water atomization technique taught by JP '264 in the 
conventional method taught by JP '086 for purposes of achieving an oxygen content disclosed by 
JP '264 (and required by claims 1 and 2 of the present application), it is not possible to also 
achieve the specific surface area of0.15m 2 /g or more required by claims 1 and 2, as amended, of 
the present application. 
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Still further, the water atomization technique taught by JP '264 is an extremely expensive 
process, and the present invention clearly provides advantages in terms of costs since the present 
invention is able to achieve both high purity and a high specific surface area (without use of the 
water atomization technique taught by JP '264). 

Accordingly, even if one of ordinary skill in the art combined the teachings of JP '086, JP 
'264 and the ESPI publication, the powder having all the characteristics required by claims 1 and 
2 of the present application cannot be manufactured. Therefore, Applicants respectfully submit 
that independent claims 1 and 2 are patentable and non-obvious over the cited references and that 
dependent claims 18, 19, 24 and 25 are patentable for the same reasons. 

Accordingly, Applicants respectfully request reconsideration and removal of the rejection 
of claims 18, 19, 24 and 25. 

II. Conclusion 

In view of the above amendments and remarks, Applicants respectfully submit that the 
rejections have been overcome and that the present application is in condition for allowance. 
Thus, a favorable action on the merits is therefore requested. 
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Please charge any deficiency or credit any overpayment for entering this Amendment to 
our deposit account no. 08-3040. 

Respectfully submitted, 
Howson & Howson llp 
Attorneys for Applicants 



By /William Bak/ 
William Bak 
Reg. No. 37,277 
501 Office Center Drive 
Suite 210 

Fort Washington, PA 1 9034 
(215) 540-9216 
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